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Abstract,Q WHFKQRORJ\GULYHQ HQWHUSULVHV PDUNHWLQJ
W\SLFDOO\ DFWV DV D ³JREHWZHHQ´ WKDW FDSWXUHV FXVWRPHU QHHGV
DQG H[SHULHQFHV DQG DJJUHJDWHV DQG LQWHUSUHWV WKHP IRU
HQJLQHHULQJ .QRZOHGJH H[FKDQJH WKXV RFFXUV WKURXJK DQ
LQGLUHFW SDWK +RZHYHU DV D UHVXOW RI UDSLGO\ FKDQJLQJ DQG
XQSUHGLFWDEOH HQYLURQPHQWV DQG FRPSOH[ SURGXFWV ZLWK WDFLW
UHTXLUHPHQWV FRPSDQLHV LQFUHDVLQJO\ HPSKDVL]H WKH QHHG IRU
HQJLQHHULQJ WR EH PRUH VWURQJO\ HQJDJHG ZLWK FXVWRPHUV¶
$FFRUGLQJO\ DQ LQFUHDVLQJ QXPEHU RI PHWKRGV IRU FXVWRPHU
UHVHDUFK LQ HDUO\ VWDJHV RQ QHZ SURGXFW GHYHORSPHQW WKH VR
FDOOHG IX]]\ IURQW HQG ))( HPSKDVL]H GLUHFW NQRZOHGJH
H[FKDQJHDQGFROODERUDWLRQEHWZHHQHQJLQHHULQJDQGFXVWRPHUV
%DVHGRQDUHYLHZRIWKHOLWHUDWXUHWKLVSDSHUHVWDEOLVKHVVL[
UHTXLUHPHQWV IRU VXFK PHWKRGV IURP WKH SHUVSHFWLYH RI
HQJLQHHULQJ LQIRUPDWLRQ SURFHVVLQJ VLPXODWLRQ RI VFHQDULR
UHIOHFWLRQ RI G\QDPLF FXVWRPHU NQRZOHGJH FKDQJH LQWHUDFWLYH
FRPPXQLFDWLRQ H[FKDQJH RI VXEMHFWLYH LQWHUSUHWDWLRQ DQG
GUDZLQJ RUJDQL]DWLRQDO LQWHUSUHWDWLRQ 6XEVHTXHQWO\ WHQ WRROV
ZKLFKDUH W\SLFDOO\DSSOLHG IRU FXVWRPHU LQYROYHPHQWDFWLYLWLHV
DQG FDSWXULQJ FXVWRPHU NQRZOHGJH LQ WKH ))( DUH HYDOXDWHG
DFFRUGLQJ WR WKH UHTXLUHPHQWV $V D UHVXOW VLPXODWLRQ RI
VFHQDULRLVKDUGO\GHDOWZLWKE\DQ\PHWKRGRORJLHV,QDGGLWLRQ
VRPH PHWKRGRORJLHV UHTXLUH DGGLWLRQDO KHOS RU HGXFDWLRQ IRU
HQJLQHHUV DQG KDYH GLIILFXOWLHV ZLWK EHLQJ GLIIXVHG WKURXJKRXW
JHQHUDOILHOGVIURPVSHFLILFLQGXVWULHV

,,1752'8&7,21

*OREDOL]DWLRQDQGDGYDQFHGFRPPXQLFDWLRQV\VWHPVKDYH
HQDEOHG ILUPV WR JHW UHVRXUFHV LQFOXGLQJ LQIRUPDWLRQ PRUH
HDVLO\ DQG FRVW HIIHFWLYHO\ DQG WR SLRQHHU ODUJHU PDUNHWV DOO
DFURVV WKH ZRUOG &XVWRPHUV FDQ DFFHVV LQIRUPDWLRQ RQ
FRXQWOHVV SURGXFWV RQOLQH DUH DEOH WR FRPPXQLFDWH DERXW
WKHVH SURGXFWV ZLWK RWKHUV WKURXJK WKH LQWHUQHW DQG FDQ
EHFRPHPRUHDFWLYHO\LQYROYHGLQQHZSURGXFWGHYHORSPHQW
13' WKDQHYHUEHIRUH+RZHYHUGHVSLWH WKHVHQHZPHDQV
IRUFRPPXQLFDWLRQWKHQHZSURGXFWIDLOXUHUDWHKDVUHPDLQHG
XQFKDQJHGIRUVHYHUDOGHFDGHDQGLVVWLOOWRSHUFHQW
>@ 0RUH FRPSOH[ DQG IDVWHUFKDQJLQJ WHFKQRORJLHV PD\
KDYHDFWXDOO\ LQFUHDVHG WKHGLIILFXOW\RIGHYHORSLQJZLQQLQJ
SURGXFWVDQGIRUVRPHQHZWHFKQRORJLHVVXFKDVWKH,QWHUQHW
RI WKLQJV ,R7V VHUYLFH URERWLFV DQG PRELOH
WHOHFRPPXQLFDWLRQ WKH IRUHFDVWLQJRI IXWXUHFXVWRPHUQHHGV
RU GHVLUHV UHPDLQV SDUWLFXODUO\ FKDOOHQJLQJ >@ *DWKHULQJ
UHOHYDQWFXVWRPHUNQRZOHGJHLQWKHIURQWHQGRIQHZSURGXFW
GHYHORSPHQW WR HQDEOH VROLG VWUDWHJLHV WKHUHIRUH UHPDLQV D
FKDOOHQJH 7KH DELOLW\ WR DFTXLUH DQG EXLOG IXWXUH FXVWRPHU
QHHGVLQSURGXFWGHYHORSPHQWRUJDQL]DWLRQVDIIHFWVILQDQFLDO
13'SHUIRUPDQFHDQGLQQRYDWLYHQHVV>@
7R FDSWXUH FXVWRPHU NQRZOHGJH LQ WHFKQRORJ\GULYHQ
HQWHUSULVHVUHVHDUFKHUVDQGSUDFWLWLRQHUVKDYHVXJJHVWHGDQG
WHVWHG D PXOWLWXGH RI PHWKRGRORJLHV 13' WHDPV W\SLFDOO\
FDSWXUH FXVWRPHU QHHGV DQG H[SHULHQFH DW SRLQWV RI UHJXODU
FXVWRPHU LQWHUDFWLRQ IURP VHUYLFH DQG VDOHV GLYLVLRQV RU
WKURXJK UHVHDUFKHV E\ PDUNHWLQJ SURIHVVLRQDOV 7KHQ WKH\
FRQYH\WKHLULQVLJKWVWRSURGXFWGHYHORSPHQWHQJLQHHUVDIWHU
DQDO\]LQJ WKH LQIRUPDWLRQ +RZHYHU IRU VXFFHVVIXO 13' LQ
WKH UDSLGO\ FKDQJLQJ DQG XQSUHGLFWDEOH HQYLURQPHQW RI
WHFKQRORJ\GULYHQ LQGXVWULHV HQJLQHHUV PD\ QHHG WR DFFHVV
FXVWRPHUV¶ NQRZOHGJH RQ QHHGV DQG H[SHULHQFHV PRUH
GLUHFWO\ DQG LQ PRUH GHWDLO $FFRUGLQJO\ HQJLQHHULQJ LV
HQFRXUDJHG WR FROODERUDWH PRUH IUHTXHQWO\ ZLWK FXVWRPHUV
WKDQ HYHU EHIRUH SDUWLFXODUO\ LQ HDUO\ VWDJHV RI WKH QHZ
SURGXFW GHYHORSPHQW SURFHVV 13' >@±>@ ,Q DGGLWLRQ
FXVWRPHUV DUH QRZ PRUH OLNHO\ WR EH DFWLYHO\ LQYROYHG LQ
13'ZKLFKHQDEOHVILUPVWRFUHDWHXQLTXHYDOXHIRUSURGXFWV
>@ $OVR FRRSHUDWLRQ ZLWK H[WHUQDO VWDNHKROGHUV HQDEOHV
13' WHDPV WR JHW DFFHVV WR NQRZOHGJH VNLOO PDUNHWV DQG
GLVWULEXWLRQ FKDQQHOV WR HQKDQFH FRPSDWLELOLW\ WR VSHHG XS
WKH SURGXFW GHYHORSPHQW SURFHVV DQG WR UHGXFH SURGXFW
GHYHORSPHQW ULVNV DQG LQYHVWPHQWV >@ 1HYHUWKHOHVV
HQJLQHHUV DV FRUH PHPEHUV RI QHZ SURGXFW GHYHORSPHQW
WHDPVDUHVWLOOVWUXJJOLQJZLWKDFFHVVLQJFXVWRPHUNQRZOHGJH
>@ >@ UHVXOWLQJ LQ PLVXQGHUVWDQGLQJV DQG FRQIOLFWV ZLWK
RWKHU GLYLVLRQV VXFK DV PDUNHWLQJ 7KLV SDSHU DUJXHV WKDW
FXUUHQWFXVWRPHUUHVHDUFKPHWKRGVSXWVWRROLWWOHHPSKDVLVRQ
FRPPXQLFDWLQJ LQVLJKWV WR HQJLQHHULQJ WHDPV %DVHG RQ WKH
OLWHUDWXUHLWGHYHORSVWKHUHTXLUHPHQWVIRUVXFKPHWKRGVIURP
WKH SHUVSHFWLYH RI HQJLQHHULQJ )RU WKLV SXUSRVH WKUHH
UHVHDUFKTXHVWLRQVDUHGHYHORSHGEHORZx :KDWDUH WKHGLVWLQFWLYHFKDUDFWHULVWLFVRI WKHIX]]\IURQW
HQG ))( WKDW LQIOXHQFH KRZ HQJLQHHUV XQGHUVWDQG
FXVWRPHUNQRZOHGJH"x :KDWDUHWKHUHTXLUHPHQWVIRUWRROVWKDWFDSWXUHFXVWRPHU
QHHGV LQ RUGHU WR FUHDWH FXVWRPHU YDOXH LQ WKH ))( RI
WHFKQRORJ\GULYHQLQGXVWU\"x :KDW PHWKRGRORJLHV DUH DSSOLFDEOH WR FDSWXUH FXVWRPHU
QHHGVDQGFUHDWHFXVWRPHUYDOXHVLQWKH))("

7R ILQG DQVZHUV IRU WKHVH TXHVWLRQV WKH QH[W FKDSWHU
GHVFULEHV WKH GHILQLWLRQ DQG WKH PDLQ FKDUDFWHULVWLFV RI WKH
))(

,, )8==<)5217(1'

$FFRUGLQJ WR %UHQWDQL DQG 5HLG >@ WKH ))( FDQ EH
GHILQHG DV WKH HDUOLHVW VWDJH RI WKH 13' SURFHVV 6LPLODUO\
6FKRRQPDUNHU HW DO GHILQH WKH ))( DV D SUHGHYHORSPHQW
SURFHVV EHWZHHQ 5	' DQG WKH EHJLQQLQJ RI IRUPDO 13'
SURFHVV >@ 7KLV SUHGHYHORSPHQW SURFHVV FRQVLVWV RI
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VHYHUDO VXERUGLQDWH DFWLYLWLHV QDPHO\ LGHDWLRQ LQLWLDO
DVVHVVPHQWFRQFHSWGHYHORSPHQWDQGEXVLQHVVFDVHDQDO\VLV
>@+RZHYHUWKHUHLVQRGLVWLQFWLYHERXQGDU\EHWZHHQHDFK
DFWLYLW\DQGHDFKDFWLYLW\LVLQWHUUHODWHGZLWKRWKHUV>@>@
$FFRUGLQJO\WKHUHLVQRVLQJOHEHVWZD\IRUDSURGXFWLGHDWR
SDVV WKURXJK WKH IURQWHQG DQG .KXUDQD DQG 5RVHQWKDO
DGYLVHGWKDWZKHQPDQDJLQJWKH))(ILUPVQHHGWRFRQVLGHU
YDULRXVRSWLRQVDFFRUGLQJWRWKHLUVL]HGHFLVLRQPDNLQJVW\OH
RSHUDWLQJ FXOWXUH DQG QHZ SURGXFW LQWURGXFWLRQ IUHTXHQF\
>@*LYHQWKHLQWHUUHODWHGQHVVRI))(DFWLYLWLHVZKLFKOHDGV
WR LWHUDWLRQV.RHQHW DO DUJXH WKDWPDQDJHPHQW DSSURDFKHV
WKDW UHO\ RQ D VHTXHQWLDO SURFHVV DUH LQDSSURSULDWH IRU ))(
PDQDJHPHQW>@,QVWHDGWKH\SURSRVHDQHZPRGHOWKHVR
FDOOHGQHZFRQFHSWGHYHORSPHQW1&'PRGHO WRSURYLGHD
FRPPRQ ODQJXDJH DQG LQVLJKW LQWR WKH ))( >@ 0RGHOV
VLPLODUWRWKH1&'PRGHOKDYHVLQFHEHHQSURSRVHGE\RWKHU
UHVHDUFKHUV>@
6LQFH6PLWKDQG5HLQHUWVHQ>@ILUVWLQWURGXFHGWKHWHUP
WKH ))( KDV UHFHLYHG JURZLQJ DWWHQWLRQ E\ UHVHDUFKHUV DQG
SUDFWLWLRQHUVZKRUHJDUG WKH))( WREHDFUXFLDOSDUWRI WKH
ZKROH13'SURFHVVIRUVXFFHVVIXOSURGXFWODXQFKLQJ>@,Q
WKLV UHJDUG UHVHDUFKHUV DQG SUDFWLWLRQHUV WHVWLILHG WKDW WKH
HDUO\SURFHVVRI13' LQYROYHV WKHJUHDWHVWRSSRUWXQLWLHV IRU
LPSURYHPHQW RI WKH ZKROH LQQRYDWLRQ SURFHVV >@±>@
$GGLWLRQDOO\ WKH ))( VWURQJO\ LPSDFWV WKH VXFFHVV RI QHZ
SURGXFW GHYHORSPHQW VXFK DV SHUIRUPDQFH F\FOH WLPH RU
VSHHG RI 13' SURFHVV DQG LQQRYDWLYHQHVV >@ >@ >@
1HYHUWKHOHVV ILUPV WHQG WR VWLOO GHYRWH OLPLWHG HIIRUW WR WKH
))(  XQOLNH RWKHU 13' VWDJHV >@ DQG KHVLWDWH WR LQSXW
UHVRXUFHV DQG LQYHVWPHQWV IRU WKH))(  EHFDXVH RI WKH KLJK
XQFHUWDLQW\DQGUHVXOWLQJULVNRIVXFKLQYHVWPHQWV>@>@
>@
7KHPRVWIUHTXHQWO\GLVFXVVHGFKDUDFWHULVWLFRIWKH)((LV
XQFHUWDLQW\ $FFRUGLQJ WR .LP DQG :LOHPRQ YDULRXV
XQFHUWDLQWLHV FRPLQJ IURP WHFKQRORJLHV PDUNHWV UHVRXUFHV
DQG FDSDELOLWLHV RI ILUPV SUHYHQW DQ RSSRUWXQLW\ IURP
UHDFKLQJ WKH UHJXODU GHYHORSPHQW SURFHVV >@ $OVR
6FKU|GHUDQG-HWWHUFDWHJRUL]HGXQFHUWDLQWLHVRIWKH))(LQWR
IRXU W\SHV PDUNHW XQFHUWDLQW\ WHFKQRORJLFDO XQFHUWDLQW\
HQYLURQPHQWDO XQFHUWDLQW\ DQG XQFHUWDLQW\ DERXW UHVRXUFH
DOORFDWLRQ DQG )LJXUH  VKRZV FDXVHV RI HDFK XQFHUWDLQW\
>@$ERYHDOOWKLQJVODFNRILQIRUPDWLRQLVWKHPDLQFDXVH
RIXQFHUWDLQW\

)LJXUH&DXVHVRI8QFHUWDLQW\

7KHVHXQFHUWDLQWLHVOHDGWRSRRUSURGXFWFRQFHSWVZURQJ
WDUJHW PDUNHW DQG PLVDOORFDWLRQ RI UHVRXUFHV WKURXJK ZKROH
GHYHORSPHQW SURFHVV DQG FRQVHTXHQWO\ FDXVH SURGXFW
IDLOXUH 7KXV VHYHUDO UHVHDUFKHUV KDYH VXJJHVWHG SURFHVVHV
DQGPHWKRGRORJLHVWRUHGXFHXQFHUWDLQWLHVRUWRPDQDJHWKHLU
LPSDFWV)RUH[DPSOH.LPDQG:LOHPRQ>@UHFRPPHQGD
KROLVWLF))(SURFHVV WKDW LVKHDY\RQFXVWRPHULQYROYHPHQW
7KHLU UHFRPPHQGHG DSSURDFK WR WKH ))( DOVR QXUWXUHV
PXOWLSOHIX]]\LGHDVUDWKHUWKDQVHOHFWLQJVLQJOHVROXWLRQVWRR
HDUO\ XQGHU KLJK XQFHUWDLQW\ >@ $QG 6SHUU\ DQG -HWWHU
VKRZHG D IUDPHZRUN WR VHOHFW DQ DSSURSULDWH ))( SURFHVV
DFFRUGLQJWRFKDUDFWHULVWLFVRIDQLQQRYDWLRQSURMHFW>@
$ VHFRQG FKDUDFWHULVWLF RI WKH ))( WKDW LPSHGHVSURGXFW
VXFFHVVLVHTXLYRFDOLW\(TXLYRFDOLW\LVGHILQHGDVDGLIILFXOW\
LQNQRZOHGJHH[FKDQJHRUFRQVHQVXVRQLVVXHVWKDWPHPEHUV
RI D 13' WHDP IDFH GXH WR VXEMHFWLYH DQG FRQIOLFWLQJ
LQWHUSUHWDWLRQ E\ HDFK LQGLYLGXDO >@ >@ &RQVHTXHQWO\
HTXLYRFDOLW\ LV WKH PDLQ FDXVH RI FRPPXQLFDWLRQDO
GLIILFXOWLHVDQGFRQIOLFWVZLWKLQPXOWLGLVFLSOLQDU\13'WHDPV
RU RUJDQL]DWLRQV >@ >@ >@ ,Q SDUWLFXODU D QXPEHU RI
UHVHDUFKHV KDYH UHSRUWHG FRQIOLFWV EHWZHHQ PDUNHWLQJ DQG
5	'LQ13'WHDPV>@>@±>@)RULQVWDQFHDFFRUGLQJWR
6KDZ DQG 6KDZ WKH PDLQ VRXUFHV RI FRQIOLFW EHWZHHQ
HQJLQHHUVDQGPDUNHWHUVDUHSRRUFRPPXQLFDWLRQVDQGODFNRI
XQGHUVWDQGLQJHDFKRWKHU >@:KLOHPDUNHWHUV WHQG WR IRFXV
RQPDWFKLQJFXVWRPHUSUHIHUHQFHVHQJLQHHUVXVXDOO\FRQFHUQ
IHDVLELOLWLHV DQG HIIHFWLYHQHVV RI WHFKQRORJLHV LQ 13'
SURMHFWV>@7KLVVXEMHFWLYHGLIIHUHQFHDOVRDSSHDUVEHWZHHQ
GHYHORSHUV DQG FXVWRPHUV >@ 'HVSLWH RI WKHVH VXEMHFWLYH
GLIIHUHQFHV DPRQJ SURMHFW SDUWLFLSDQWV LQFOXGLQJ FXVWRPHUV
HTXLYRFDOLW\ LQ WKH ))( KDV EHHQ VWXGLHG OHVV DQG UHFHLYHG
OHVV DWWHQWLRQ WKDQ XQFHUWDLQW\ EHFDXVH WKH HIIHFWV RI ERWK
XQFHUWDLQW\ DQG HTXLYRFDOLW\ PD\ FRPELQH WR LPSDFW WKH
SHUIRUPDQFHRIWKH))(DFWLYLWLHV
5HFHQWO\ PDQ\ ILUPV LQYROYH FXVWRPHUV DFWLYHO\ LQ WKH
HDUO\VWDJHVLQ13'SURMHFWVLQDYDULHW\RIIRUPV2QHRIWKH
PHWKRGVXVHGWRLQYROYHFXVWRPHUVLVWKHHPSOR\PHQWRIWKH
³/HDG8VHU´WHFKQLTXHZKLFKZDVSLRQHHUHGE\9RQ+LSSHO
>@±>@ $OVR VRPH 13' WHDPV HVSHFLDOO\ LQ WKH
LQIRUPDWLRQWHFKQRORJ\LQGXVWU\QHHGWRFROODERUDWHGLUHFWO\
ZLWK FXVWRPHUV ,Q WKLV FROODERUDWLRQ DJLOH SURGXFW
GHYHORSPHQWLVKHOSIXOLQHQDEOLQJWKH13'WHDPVWRSURYLGH
VROXWLRQVWRFXVWRPHUVUDSLGO\E\VKDULQJFRPPRQJRDOV>@
$VDUHVXOWHQJLQHHUVKDYHKDGPRUHFKDQFHVWRFRQWDFWZLWK
FXVWRPHUVGLUHFWO\IRUDGHFDGH
+RZHYHU FXVWRPHU LQYROYHPHQW LQ WKH HDUO\ VWDJHV RI
13' GRHV QRW DOZD\V JXDUDQWHH HIIHFWLYH FRPPXQLFDWLRQ
EHWZHHQ 13' WHDPV DQG FXVWRPHUV 7KRXJK HDUO\ FXVWRPHU
LQYROYHPHQW FDQ EH KHOSIXO LQ UHGXFLQJ XQFHUWDLQW\
VXEMHFWLYHGLYHUJHQFHRILQWHUSUHWDWLRQEHWZHHQHQJLQHHUVDQG
FXVWRPHUPD\QHYHUWKHOHVV UHVXOW LQ HTXLYRFDOLW\7R UHVROYH
HTXLYRFDOLW\ UHVHDUFKHUV DQG SUDFWLWLRQHUV KDYH
UHFRPPHQGHG KDYLQJ IDFHWRIDFH PHHWLQJ DV IUHTXHQW DV
SRVVLEOHRUXVLQJLQWHJUDWRUVZKRDUHLQFKDUJHRIGHOLYHULQJ
DQDJUHHPHQWDPRQJYDULRXVVWDNHKROGHUVZKRKDYHGLIIHUHQW
XQGHUVWDQGLQJ RU LQWHUHVWV IURP HDFK RWKHU >@ >@
+RZHYHUWKH1RQHWKHOHVV OLNHXQFHUWDLQW\RIWKH))(VRPH
V\VWHPLF DSSURDFKHV DUH UHTXLUHG WR VROYH LVVXHV FDXVHG E\
HTXLYRFDOLW\
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$V PHQWLRQHG DERYH WKH SHUIRUPDQFH RI WKH ))( LV
DIIHFWHG E\ XQFOHDU LQIRUPDWLRQ DQG GLIIHUHQW VXEMHFWLYH
LQWHUSUHWDWLRQV 7KRXJK WKHUH KDYH EHHQ VXJJHVWLRQV DQG
UHFRPPHQGDWLRQVWRPRGHUDWHGLIILFXOWLHVRUREVWDFOHVIRUWKH
VXFFHVVIXO ))( FXVWRPHU LQYROYHPHQW LV RQH RI WKH PRUH
HIIHFWLYHVROXWLRQVWRUHVROYHXQFHUWDLQW\DQGHTXLYRFDOLW\,Q
WKLV UHJDUG HIILFLHQW FRPPXQLFDWLRQ RU NQRZOHGJH IORZ
EHWZHHQ HQJLQHHUV DQG RWKHU 13' WHDPV RU EHWZHHQ
HQJLQHHUV DQG FXVWRPHUV LV FULWLFDO IRU WKH FXVWRPHU
LQYROYHPHQW 7KHUHIRUH WKH QH[W FKDSWHU GHYHORSV D
IUDPHZRUNIRUFRPPXQLFDWLRQZLWKFXVWRPHUVLQWKH))(

,,, )5$0(:25.&20081,&$7,21:,7+
&86720(56

7KHSURFHVVRIFRPPXQLFDWLRQWKURXJKZKLFKDPHVVDJH
IURP D VHQGHU UHDFKHV D UHFHLYHU UHTXLUHV VL[ HOHPHQWV
VRXUFHHQFRGHUPHVVDJHFKDQQHOGHFRGHUDQGUHFHLYHU>@
'XULQJWKLVSURFHVVWKHRULJLQDOPHDQLQJRIWKHPHVVDJHPD\
EH GLVWRUWHG E\ LQWHUIHUHQFH RI LQWHUQDO DQG H[WHUQDO IDFWRUV
ZKHUHXSRQWKHUHFHLYHUPD\LQWHUSUHWWKHPHVVDJHGLIIHUHQWO\
,QWHUQDO IDFWRUV RI GLVWRUWLRQ VXFK DV FRPPXQLFDWLRQ VNLOOV
DWWULEXWHVNQRZOHGJHOHYHODQGSRVLWLRQZLWKLQVRFLDOFXOWXUH
V\VWHPDIIHFWWKHVHQGHUZKHQH[SUHVVLQJDQLGHDLQODQJXDJH
7KH\ DOVR DIIHFW WKH UHFHLYHU LQ XQGHUVWDQGLQJ WKH ODQJXDJH
VHQWE\ WKH VHQGHU >@±>@ ,QDGGLWLRQH[WHUQDOGLVWRUWLRQ
IDFWRUV VXFK DV ODQJXDJH GLIIHUHQFH LOOHJLEOH SULQW DQG
EDFNJURXQGQRLVHPD\REVWUXFWFRPPXQLFDWLRQEHWZHHQWKH
VHQGHU DQG WKH UHFHLYHU >@ )LJXUH  GHSLFWV WKH
FRPPXQLFDWLRQSURFHVVPHQWLRQHGDERYHWKHOLJKWQLQJEROWV
LQGLFDWHGLVWXUEDQFHVDWHDFKSURFHVVVWHSZKLFKFDQOHDGWR
HTXLYRFDOLW\DPRQJSHRSOHRURUJDQL]DWLRQV

)LJXUH&RPPXQLFDWLRQ3URFHVV

,Q WKH FRQWH[W RI SURGXFW GHYHORSPHQW GLVWRUWLRQV FDQ
OLPLW HIIHFWLYH FRPPXQLFDWLRQ EHWZHHQ HQJLQHHUV DQG
FXVWRPHUVZKRDUHLQYROYHGLQWKH))()LJXUHUHYHDOVWKH
SDWKRINQRZOHGJHIORZEHWZHHQHQJLQHHUVDQGFXVWRPHUV,Q
WKH )LJXUH  WKH OLJKWQLQJ EROWV DOVR PHDQ GLVWXUEDQFH RQ
HDFK NQRZOHGJH IORZ )LUVW ZKHQ PDUNHWHUV DFW DV
LQWHUPHGLDWRUV LQ W\SLFDONQRZOHGJH IORZEHWZHHQHQJLQHHUV
DQGFXVWRPHUVWKHLQWHUSUHWDWLRQRIPDUNHWHUVPD\DIIHFWWKH
TXDOLW\ RI FRPPXQLFDWLRQ EHFDXVH PDUNHWHUV JHQHUDOO\ KDYH
EDFNJURXQGVDQGH[SHULHQFHV WKDWDUHGLIIHUHQW IURPRQHVRI
HQJLQHHUV >@ 7DEOH  VKRZV WKH GLIIHUHQW RULHQWDWLRQ
EHWZHHQ 5	' SHRSOH DQG PDUNHWLQJ SHRSOH >@ ,I
PDUNHWHUVDUHLQIOXHQFHGE\VRPHLQWHUQDORUH[WHUQDOIDFWRUV
LQWKHSURFHVVRIFDSWXULQJFXVWRPHULGHDRUVHQGLQJWKHUHVXOW
WRHQJLQHHUVWKHHQJLQHHUVPD\UHFHLYHGLVWRUWHGLQIRUPDWLRQ
E\PDUNHWHUV¶LQWHUSUHWDWLRQDQGYLFHYHUVD,QWKLVFDVHLWLV
SRVVLEOHWKDWHQJLQHHUVPD\EULQJLQDSSURSULDWHWHFKQRORJLHV
DV WKH VROXWLRQ RQ WKH FXVWRPHU QHHGV RU HVWDEOLVK DQ
LQVXIILFLHQWWHFKQRORJLFDOVSHFLILFDWLRQIRUWKHSURGXFW
)LJXUH7KHSDWKRINQRZOHGJHIORZEHWZHHQHQJLQHHUVDQGFXVWRPHUV

7$%/(',))(5(1725,(17$7,21%(7:((15	'$1'
0$5.(7,1*>@
5	' 0DUNHWLQJ
7LPH2ULHQWDWLRQ /RQJ 6KRUW
3URMHFWV3UHIHUUHG %UHDNWKURXJK ,QFUHPHQWDO
$PELJXLW\7ROHUDQFH /RZ +LJK
'HSDUWPHQW6WUXFWXUH ,QIRUPDO 0RGHUDWHO\IRUPDO
%XUHDXFUDWLF2ULHQWDWLRQ /HVV 0RUH
2ULHQWDWLRQWRRWKHUV 3HUPLVVLYH 3HUPLVVLYH
3URIHVVLRQDO/R\DOW\ 3URIHVVLRQ )LUP
3URIHVVLRQDO2ULHQWDWLRQ 6FLHQFH 0DUNHW

2Q WKH RWKHU KDQG HQJLQHHUV DUH QRZ UHTXLUHG WR
FRPPXQLFDWH GLUHFWO\ ZLWK FXVWRPHUV WKURXJK YDULRXV ZD\V
LQWKH))(XQGHU³2SHQ,QQRYDWLRQ´HUD>@,QRWKHUZRUGV
LQVRPHLQGXVWULHVVXFKDVVRIWZDUHDQG,7HQJLQHHUVFRQWDFW
FXVWRPHUV GLUHFWO\ IURP WKH HDUO\ VWDJH RI GHYHORSPHQW
SURFHVV ZLWKRXW LQWHUPHGLDWRUV >@ ,Q WKLV FLUFXPVWDQFH
HQJLQHHUVQHHGWRLQWHUSUHWFXVWRPHUQHHGVREWDLQHGE\GLUHFW
FRQWDFWV ZLWK FXVWRPHUV WR WHFKQRORJLFDO ODQJXDJHV VXFK DV
WHFKQRORJLFDOWHUPVRUQXPHULFDOYDOXHV+RZHYHUH[WUDFWLQJ
FXVWRPHUNQRZOHGJH LVQRWHDV\ZRUN$FFRUGLQJ WR VHYHUDO
UHVHDUFKHV FXVWRPHUV KDYH OLPLWDWLRQ WR DUWLFXODWH WKHLU
NQRZOHGJH >@±>@ :KLOH WKH\ KDYH QR GLIILFXOWLHV LQ
SUHVHQWLQJ WKHLU QHHGVRU SUREOHPV ZKLFK WKH\ KDYH DOUHDG\
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H[SHULHQFHG RU DUH IDPLOLDU ZLWK WKH\ KDYH WURXEOHV LQ
VKRZLQJ WKHLU ODWHQW RU XQIDPLOLDU NQRZOHGJH >@
$GGLWLRQDOO\ DFFRUGLQJ WR 5LTXHOPH HYHQ WKHLU PHPRU\ RQ
WKHSURGXFWV WKH\H[SHULHQFHG LVXQVWDEOH DQG VR WKH\RIWHQ
SURYLGHXQFOHDULQIRUPDWLRQWRWKHLUFRXQWSDUWQHUV>@
7KHUHIRUHHQJLQHHUVQHHGVSHFLDOHGXFDWLRQRUV\VWHPDWLF
DSSURDFKHVIRUJHWWLQJDFFHVVWRFXVWRPHUNQRZOHGJHGLUHFWO\
RU LQGLUHFWO\  $OVR ILUPV QHHG RWKHU QHZ DSSURDFKHV ZLWK
ZKLFK WKH\ KHOS FXVWRPHUV WR SUHVHQW WKHLU NQRZOHGJH
HIILFLHQWO\ DQG FOHDUO\ IRU D 13' SURMHFW DQG ZKLFK WKH\
LQWHUDFWZLWKFXVWRPHUVIUHTXHQWO\DQGYLEUDQWO\
&RQVLGHULQJ WKHVH FRQGLWLRQV QH[W FKDSWHU GHVFULEHV WKH
EULHIH[SODQDWLRQDQGOLPLWDWLRQVRIHDFKW\SLFDOPHWKRGRORJ\
LQFRQQHFWLQJHQJLQHHUVWRFXVWRPHUNQRZOHGJH

,9 0(7+2'2/2*,(6)25)$&,/,7$7,1*
&20081,&$7,21

)LJXUH  VKRZV KRZ W\SLFDO PHWKRGRORJLHV FRQQHFW
HQJLQHHUVWRFXVWRPHUVLQWKH))(,QH[FKDQJLQJNQRZOHGJH
EHWZHHQ FXVWRPHUV DQG HQJLQHHUV WKHUH DUH WKUHH W\SHV RI
NQRZOHGJHSDWKV VHULDO SDUDOOHO DQGGLUHFW$OVR DFFRUGLQJ
WR )LRQD PHWKRGRORJLHV WR DFTXLUH FXVWRPHU NQRZOHGJH DUH
FDWHJRUL]HG LQWR QHHGVIRFXVHG PHWKRGRORJLHV ZKLFK IRFXV
RQ ORRNLQJ IRU FXUUHQW DQG ODWHQW QHHG RI FXVWRPHUV  DQG
VROXWLRQ IRFXVHGRQHVZKLFK FRQFHQWUDWHRQ ILQGLQJ FUHDWLYH
LQSXWDQGWHFKQRORJLFDOH[SHUWLVH>@7DEOHDOVRH[SODLQV
HDFK PHWKRGRORJ\ DQG UHODWHG UHIHUHQFHV LQ HDFK W\SH RI
NQRZOHGJHSDWK

A. Serial Type of Knowledge Path 
)LUVWLQWKHVHULDOW\SHRINQRZOHGJHSDWKPDUNHWHUVKDYH
DQLPSRUWDQWUROHLQGHOLYHULQJNQRZOHGJHEHWZHHQHQJLQHHUV
DQG FXVWRPHUV &ODVVLFDOO\ PDUNHWHUV FRQGXFW PDUNHW
UHVHDUFKHV WR DFTXLUH FXVWRPHU NQRZOHGJH ZLWK YDULRXV
PHWKRGRORJLHV VXFKDVFRQFHSW WHVW LQWHUYLHZ IRFXVJURXS
FRQMRLQW DQDO\VLV DQG HWKQRJUDSK\ 7KH UHVXOWV RI WKHVH
PDUNHW UHVHDUFKHV VKRXOG HQVXUH SUHFLVH DQG DEXQGDQW
LQIRUPDWLRQ IURP FXVWRPHUV VR WKDW IROORZLQJ DFWLYLWLHV
ZLWKLQGHYHORSPHQWWHDPVFDQVHHNEHWWHUVROXWLRQVEDVHGRQ
WKH PDUNHW UHVHDUFK UHVXOWV :LWK WKH UHVXOWV IURP PDUNHW
UHVHDUFK DFWLYLWLHV DFTXLULQJ FXVWRPHU NQRZOHGJH
GHYHORSPHQW WHDPV ORRN IRU WKH RSWLPDO WHFKQRORJLFDO
VROXWLRQV DQG DOWHUQDWLYHV IRU SURGXFW FRQFHSWV )RU WKLV
DFWLYLW\ HQJLQHHUV FROODERUDWH KHDYLO\ ZLWK PHPEHUV IURP
RWKHUGLYLVLRQV VXFK DV PDQXIDFWXULQJ TXDOLW\ FRQWURO VDOHV
DV ZHOO DV PDUNHWLQJ $W WKLV WLPH LW LV LPSRUWDQW WR
FRPPXQLFDWH ZLWK HDFK RWKHU V\VWHPDWLFDOO\ DQG
KDUPRQLRXVO\ ZLWKRXW FRQIOLFWV )RU V\VWHPDWLF DQG
KDUPRQLRXV FROODERUDWLRQ VHYHUDO PHWKRGRORJLHV VXFK DV
TXDOLW\ IXQFWLRQ GHSOR\PHQW 4)' DQDO\WLFDO WDUJHW
FDVFDGLQJ $7& LQWHUQDO EUDLQVWRUPLQJ DQG 75,= KDYH
EHHQSURSRVHGDQGDSSOLHGLQWKH))(>@>@>@>@>@
>@

)LJXUH7\SLFDO0HWKRGRORJLHVIRU&XVWRPHU,QYROYHPHQWLQWKH))(

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

7$%/(0(7+2'2/2*,(6)25&20081,&$7,21%(7:((1(1*,1((56$1'&86720(56
.QRZOHGJH3DWK7\SH 0HWKRGRORJLHV 5HIHUHQFHV
6HULDO7\SH
0DUNHWHUVGHOLYHU
FXVWRPHUNQRZOHGJHWR
HQJLQHHUV
$QDO\WLFDO7DUJHW
&DVFDGLQJ$7&
$V\VWHPRSWLPL]DWLRQPHWKRGRORJ\E\XVLQJDKLHUDUFK\FRPSRVHGRIVXEV\VWHPVPRGHOHG
PDWKHPDWLFDOO\
2SWLPL]LQJSURGXFWVSHFZLWKHQJLQHHULQJGHVLJQDQGPDUNHWLQJSURGXFWSODQQLQJE\
FRQMRLQWDQDO\VLV
0LFKDOHNHWDO>@
4XDOLW\)XQFWLRQ
'HSOR\PHQW4)'
$GHYHORSPHQWSURFHVVWRFRQYHUWTXDOLWDWLYHFXVWRPHUNQRZOHGJHWRTXDQWLWDWLYHGHVLJQ
SDUDPHWHUVLQRUGHUWRDFKLHYHFXVWRPHUVDWLVIDFWLRQRQDWDUJHWSURGXFW
*ULIILQ	+DXVHU>@6FKPLGW>@
75,= $PHWKRGRORJ\IRUSUREOHPVROYLQJDQGLGHDJHQHUDWLRQE\LGHQWLI\LQJFRQIOLFWVLQSUREOHP
DQGWKHQFRQGXFWLQJDQDO\VLVDQGVROXWLRQV
.RHQ>@8OULFK	(SSLQJHU>@
,QWHUQDO
%UDLQVWRUPLQJ
$FROOHFWLYHFRPPXQLFDWLRQPHWKRGRORJ\IRULGHDJHQHUDWLRQWRGUDZWKHUHVXOWVRIPDUNHW
UHVHDUFKIURPPDUNHWHUVDQGWHFKQRORJLFDOVROXWLRQLGHDIURPHQJLQHHUV
/RYHODFHHWDO>@8OULFK	(SSLQJHU
>@
3DUDOOHO7\SH
(QJLQHHUVDQG0DUNHWHUV
DUHFRQQHFWHGWRFXVWRPHU
NQRZOHGJHLQSDUDOOHO
(PSDWKLF'HVLJQ $XVHUFHQWHUHGGHVLJQDSSURDFKWRH[WUDFWFXVWRPHUV¶XQDUWLFXODWHGQHHGVE\REVHUYLQJ
XVHUV¶ZRUOGZLWKHPSDWK\
/HRQDUG	5D\SRUW>@
:HEEDVHG
LQWHUDFWLYH
%DVHGRQWKH,QWHUQHWYLUWXDOFXVWRPHUFRPPXQLWLHVHQDEOHILUPVWRIDFLOLWDWHWKH
FRPPXQLFDWLRQDQGFROODERUDWLRQRYHUDOORI13'SURFHVV
%\N|]NDQHWDO>@1DPELVDQ>@
/HDG8VHUV $QFROODERUDWLRQPHWKRGRORJ\WRVHQVHDOHDGLQJHGJHPDUNHWWUHQGDQGLQQRYDWLYHVROXWLRQ
E\FROOHFWLQJNQRZOHGJHIURPXVHUVZKRKDYH³OHDGXVHU´FKDUDFWHULVWLFV
9RQ+LSSHO>@
9RQ+LSSHO>@
&RFUHDWLRQ &XVWRPHUVZDQWWRDFWLYHMRLQWKHQHZSURGXFWGHYHORSPHQWZKLFKHQDEOHVILUPVWRFUHDWH
XQLTXHYDOXHIRUSURGXFWV'$57'LDORJXH$FFHVV5LVN$VVHVVPHQW	7UDQVSDUHQF\
0RGHO
3UDKDODG	5DPDVZDP\>@
'LUHFW7\SH
&XVWRPHUVFRQYH\WKHLU
NQRZOHGJHGLUHFWO\WR
HQJLQHHUV
([SUHVVSURFHVVLQJ
;3
6WDUWLQJIURPVDWLVI\LQJFXVWRPHUV¶EDVLFQHHGVDPHWKRGRORJ\WRLPSURYHSURGXFWVZLWK
IUHTXHQWIHHGEDFNIURPFXVWRPHUV
*DVVPDQQHWDO>@
6&580 $KROLVWLFDQGIOH[LEOHSURGXFWGHYHORSPHQWVWUDWHJ\IRUDWHDPWRDFKLHYHDFRPPRQJRDO
VLPLODUZLWKDUXJE\WHDP
7DNHXFKL>@
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7KH SURGXFW FRQFHSWV ZLWK WHFKQRORJLFDO VROXWLRQV DQG
DOWHUQDWLYHV IURP GHYHORSHUV VKRXOG EH WHVWHG LWHUDWLYHO\
WKURXJK YDULHW\ RI FKDQQHOV OLNH SURWRW\SLQJ QDUUDWLYH RU
ILHOG WHVWV XQWLO WKH HVWDEOLVKPHQW RI FOHDU FRQFHSWV IRU
SURGXFW VXFFHVV >@ >@  ,Q WKLV FDVH EHFDXVH
FRPPXQLFDWLRQ EHWZHHQ HQJLQHHUV DQG FXVWRPHUV LV
SURFHHGHG LQGLUHFWO\ PDUNHWHUV DV LQWHUPHGLDWRUV VKRXOG WU\
WRPLQLPL]HDQ\W\SHVRIGLVWRUWLRQVLQGHOLYHULQJNQRZOHGJH
WRHDFKVLGH2IFRXUVHILUVWRIDOOWKHVWUDWHJ\ZKLFKSURMHFW
WHDPVHVWDEOLVKHGDW WKHYHU\ILUVWVWHSRIWKH))(VKRXOGEH
FRQVLGHUHG LQGHOLYHULQJNQRZOHGJH+RZHYHURYHUILOWHULQJ
RU VXEMHFWLYH LQWHUSUHWDWLRQ E\ LQWHUPHGLDWRUV PD\ OHDG WR
PLVXQGHUVWDQGLQJRIWKHNQRZOHGJHZKLFKFDQSURGXFHSRRU
RU ZURQJ UHVXOWV XQLQWHQWLRQDOO\ 7R SUHYHQW WKLV PDUNHWHUV
QHHGWRXQGHUVWDQGWKHWHFKQRORJLFDOFRUHFRPSHWHQF\RIWKH
ILUPV6LPXOWDQHRXVO\HQJLQHHUVDUHDOVRUHTXLUHGWRDFWLYHO\
SDUWLFLSDWHLQDQDO\]LQJFXVWRPHUNQRZOHGJHZKLFKPDUNHWHUV
EURXJKW IURP FXVWRPHUV UDWKHU WKDQ DFFHSWLQJ SDVVLYHO\
)XQGDPHQWDOO\ RUJDQL]DWLRQV FDQ FRQVLGHU SURYLGLQJ
HQJLQHHUV ZLWK QHZ ZD\V ZKLFK HQJLQHHUV FDQ LQVWDQWO\ RU
YLUWXDOO\ WHVW FXVWRPHU UHVSRQVHV RQ WKH WHFKQRORJLFDO
DOWHUQDWLYHVIRUDQHZSURGXFWZLWK

B. Parallel Type of Knowledge Path 
1H[W ZLWK DGYDQFHPHQW RI LQIRUPDWLRQ DQG
FRPPXQLFDWLRQ WHFKQRORJ\ ,&7 HQJLQHHUV KDYH EHHQ DEOH
WRFRQWDFWFXVWRPHUVXQGHUFROODERUDWLRQZLWKRWKHUGLVFLSOLQH
,Q RWKHU ZRUGV HQJLQHHUV FDQ REWDLQ FXVWRPHU NQRZOHGJH
IURP RU ZLWK RWKHU GLYLVLRQV DQG FXVWRPHUV DQG
VLPXOWDQHRXVO\ WUDQVIHU WKHLU WHFKQRORJLFDO DOWHUQDWLYHV RQ
SUREOHPVWRRWKHUVWDNHKROGHUVLQSDUDOOHO
8QOLNH RWKHU WUDGLWLRQDO PDUNHW UHVHDUFK PHWKRGV
HPSDWKLFGHVLJQDOORZVHQJLQHHUVWRFRQWDFWDQGLQWHUDFWZLWK
FXVWRPHUV IRU NQRZOHGJH JHQHUDWLRQ DQG RSSRUWXQLW\
LGHQWLILFDWLRQ LQ WKH ))( >@ >@ %DVHG RQ HPSDWK\
JHQHUDWHG E\ REVHUYDWLRQ DQG FRRSHUDWLRQ RI FXVWRPHU
SDUWLFLSDQWVHQJLQHHUVFDQGUDZWHFKQRORJLFDOVROXWLRQVIRUD
WDUJHWSURGXFW$OVRWKH,QWHUQHWKDVHQODUJHGWKHRSSRUWXQLW\
HQJLQHHUVFDQJDLQWKHVRFLDODVSHFWVRIFXVWRPHUNQRZOHGJH
>@,QSDUWLFXODU%\N|]NDQ%D\NDVR÷OXDQG'HUHOLVKRZ
KRZ WKH ,QWHUQHW DQG ZHEEDVHG WRROV KHOS SURMHFW WHDPV WR
FRPPXQLFDWH ZLWK FXVWRPHUV IRU YDULHW\ DFWLYLWLHV LQ WKH
ZKROH SURGXFW GHYHORSPHQWSURFHVV >@ >@  ,Q DGGLWLRQ
DFFRUGLQJ WR WKH ³/HDG 8VHUV´ FRQFHSW E\ 9RQ +LSSHO
FXVWRPHUVZLWKGHHSXQGHUVWDQGLQJRIWKHLUQHHGVFDQSURYLGH
LQIRUPDWLRQ DERXW PDUNHW WUHQG RU LQQRYDWLYH VROXWLRQV WR
HQJLQHHUV >@ >@/DVWO\JRLQJRQH VWHS IRUZDUG IURP WKH
³/HDG 8VHUV´ FRQFHSW FXUUHQW FXVWRPHUV SDUWLFLSDWH LQ
GHYHORSLQJ SURGXFWV E\ KDYLQJ FRQWLQXRXV FRPPXQLFDWLRQ
WKURXJK YDULRXV ZD\V VXFK DV VXJJHVWLRQ ER[ RQOLQH
FRPPXQLWLHVSURIHVVLRQDOFRPPXQLWLHVRUVHUYLFHSURYLGHUV
>@
,Q WKHVH FRPPXQLFDWLRQDO FLUFXPVWDQFHV HQJLQHHUV DUH
UHTXLUHG WR KDYH EHWWHU FRPPXQLFDWLRQ VNLOOV VXFK DV
WUDQVODWLRQ FODULW\ QHJRWLDWLRQ DQG OLVWHQLQJ DV ZHOO DV
LQWHUSHUVRQDO VNLOOV OLNH WHDPZRUN JURXS VNLOOV DWWLWXGH RU
ZRUN HWKLF >@ >@ 3DUWLFXODUO\ XQOLNH RWKHU W\SHV RI
NQRZOHGJH SDWK EHFDXVH HQJLQHHUV VKRXOG FROODERUDWH ZLWK
RWKHU GLYLVLRQV DQG FRQWDFW FXVWRPHUV GLUHFWO\ DW WKH VDPH
WLPH LW LV QHFHVVDU\ IRU HQJLQHHUV WR XVH LQWXLWLYH
FRPPXQLFDWLRQ WRROV RU SURFHVVHV WR KHOS HDFK PHPEHU
XQGHUVWDQGDQGUHDFKFRQVHQVXVPRUHHDVLO\

C.  Direct Type of Knowledge Path 
7KH ODVW W\SHRINQRZOHGJHSDWKVEHWZHHQHQJLQHHUVDQG
FXVWRPHUVFRQQHFWHQJLQHHUVZLWKFXVWRPHUVGLUHFWO\ZLWKRXW
DQ\LQWHUIHUHQFHIURPRWKHUGLVFLSOLQHV,QVRIWZDUHLQGXVWU\
VRIWZDUH HQJLQHHUV RIWHQ ZRUN ZLWK FXVWRPHUV E\ PHHWLQJ
FXVWRPHUV DQG JHWWLQJ IHHGEDFNV IUHTXHQWO\ XQGHU VSHFLILF
SURFHVVHV VR FDOOHG DJLOH PHWKRGV VXFK DV H;SUHVV
SURFHVVLQJ ;3 DQG 6&580 >@ >@ >@ :LWK WKHVH
PHWKRGRORJLHV HQJLQHHULQJ WHDPV VKRXOG LPPHGLDWHO\
UHVSRQGWRIHHGEDFNIURPFXVWRPHUVDQGSURYLGHSURWRW\SHV
DIWHUUHIOHFWLQJFXVWRPHUUHTXLUHPHQWV7KXVHQJLQHHUVQHHG
H[WUHPHO\ VXSHULRU FRPPXQLFDWLRQ VNLOOV DQG LQWHUSHUVRQDO
VNLOOVUDWKHUWKDQRWKHUPHWKRGRORJLHV
2XWRIVRIWZDUHLQGXVWU\IDVWFKDQJLQJFXVWRPHUPDUNHWV
DOVROHDG5	'WRFRQVLGHUFRQWLQXDOO\FXVWRPHUFRQWULEXWLRQ
WKURXJKRXW WKH ZKROH SURGXFW GHYHORSPHQW SURFHVV ,Q
SDUWLFXODU GHYHORSPHQW FRQWUDFWRUV VXFK DV ,'(2 DQG
7ULEHFUDIWZKLFKSURYLGHDSURIHVVLRQDO WHFKQLFDO VHUYLFH WR
GHYHORSQHZSURGXFWVZLWKGLIIHUHQWRUJDQL]DWLRQDOVWUXFWXUHV
DQG SURFHVVHV VKRZ LQWHQVLYH SURFHVVHV VLPLODU ZLWK ;3 LQ
GHYHORSLQJ D SURGXFW ZLWK IUHTXHQW DQG FRQWLQXDO FXVWRPHU
FRQWDFWV FRPSDUHG WR LQKRXVH GHYHORSHUV >@ +RZHYHU
RWKHU WKDQ VRIWZDUH LQGXVWU\ DQG VSHFLILF GHYHORSPHQW
FRQWUDFWRUV WKHVH PHWKRGRORJLHV IDFH VHYHUDO FKDOOHQJHV LQ
RUGHU WR EH DGRSWHG LQ WKH ))( RI RWKHU ILHOGV 2QH RI WKH
FKDOOHQJHVLVWKDWWKHVHDJLOHPHWKRGVORRNDIWHUKLJKHUOHYHO
RI LQWHQVH FROODERUDWLRQ DQG FRPPXQLFDWLRQ EHWZHHQ WHDP
PHPEHUV FRPSDUHG WR WKH WUDGLWLRQDO SURGXFW GHYHORSPHQW
HQYLURQPHQW >@ 7KHUHIRUH HQJLQHHUV QHHG WR EH UH
HGXFDWHG IRU QHZ W\SH RI GHYHORSPHQW HQYLURQPHQW WR
HQKDQFHFRPPXQLFDWLRQDQGLQWHUSHUVRQDOVNLOOV
,Q WKLV VHFWLRQ WKH FKDOOHQJHV DQG WKH OLPLWDWLRQV RI
PHWKRGV ZKLFK DUH W\SLFDOO\ XVHG IRU FRPPXQLFDWLRQ
EHWZHHQ HQJLQHHUV DQG FXVWRPHUV DUHSRLQWHGRXW %DVHGRQ
WKHVHFKDOOHQJHVDQGOLPLWDWLRQVVHYHUDOUHTXLUHPHQWVRIWRROV
WR HQKDQFH WKH TXDOLW\ RI NQRZOHGJH H[FKDQJH EHWZHHQ
HQJLQHHUVDQGFXVWRPHUVDUHSURSRVHGLQWKHQH[WVHFWLRQ

95(48,5(0(176)25&86720(55(6($5&+
722/6

,QFDSWXULQJFXVWRPHUQHHGVDQGFUHDWLQJFXVWRPHUYDOXHV
LQ WKH ))( VXFFHVV RI SURGXFW GHYHORSPHQW WXUQV RQ KRZ
GHHSO\ HQJLQHHUV FRPSUHKHQG FXVWRPHUV¶ NQRZOHGJH 7KH
9HQQ GLDJUDP RI )LJXUH  VKRZV WKH UHODWLRQVKLSV EHWZHHQ
NQRZOHGJHRIHQJLQHHUVEOXHPDUNHWHUVUHGDQGFXVWRPHUV
JUHHQ 0DUNHWHUV IXQFWLRQ DV WKH ³JREHWZHHQ´ EHWZHHQ
HQJLQHHUV DQG FXVWRPHUV WKH\ LQIRUP HQJLQHHUV DERXW ZKDW
WKH FXVWRPHU ZLOO DFFHSW DQG LQYHVWLJDWH TXHVWLRQV WKDW
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HPHUJH LQ HQJLQHHULQJ WKURXJK FXVWRPHU UHVHDUFK
$FFRUGLQJO\ HQJLQHHUV DQG FXVWRPHUV RQO\ VKDUH D VPDOO
DPRXQW RI NQRZOHGJH GLUHFWO\ VHH OHIW VLGH RI )LJXUH 
0RUHRYHUD ODUJHDPRXQWRIFXVWRPHUNQRZOHGJH LV WDFLWRU
ODWHQWDVLQGLFDWHGE\WKHVPDOOVKDGHGVHFWLRQLQHDFKILJXUH
WKDW UHSUHVHQWV WKHH[SOLFLWFXVWRPHUNQRZOHGJH))(UHVXOWV
FDQ EH LPSURYHG WKURXJK DGHTXDWH FXVWRPHU UHVHDUFK
PHWKRGV WKDW H[SOLFDWH PRUH NQRZOHGJH DQG LPSURYH
NQRZOHGJHH[FKDQJHWKXVLQFUHDVLQJPDUNHWHUNQRZOHGJHDV
ZHOO DV WKH RYHUODS EHWZHHQ HQJLQHHULQJ DQG FXVWRPHU
NQRZOHGJH VHH ULJKW VLGH RI )LJXUH  +RZHYHU ))(
PHWKRGV FDQ RQO\ DFKLHYH WKHVH UHVXOWV LI WKH\ DUH ZHOO
DGDSWHG WR WKH FKDOOHQJHV RI QHZ SURGXFW GHYHORSPHQW DQG
IXOILOOVHYHUDOUHTXLUHPHQWV
)LUVWWKH))(WRROVIRUFRQQHFWLQJHQJLQHHUVWRFXVWRPHUV
VKRXOGSURYLGHDKROLVWLF V\VWHPRULHQWHGYLHZ WRHQJLQHHUV
:LWKWKHVHWRROVHQJLQHHUVFDQXQGHUVWDQGWKHZKROHV\VWHP
EH\RQG VXSHUILFLDO SUREOHPV RU DOWHUQDWLYHV ZKLFK WKH\ FDQ
JHWRUGLQDULO\VRWKDWHVVHQWLDOWHFKQRORJLFDOVROXWLRQVRQWKH
QHZ SURGXFW FDQ EH GUDZQ ZLWK H[SDQGHG DQG WKRXJKWIXO
YLHZ WRHQDEOHDFFHVV WR WDFLWNQRZOHGJHRI FXVWRPHUV >@
>@ 7KH QH[W UHTXLUHPHQW RI WRROV WR HQDEOH HQJLQHHUV WR
FDSWXUHFXVWRPHUQHHGVDQGFUHDWHFXVWRPHUYDOXHLQWKH))(
LV WKH DYDLODELOLW\ RI VFHQDULR VLPXODWLRQ IRU YDULRXV
DOWHUQDWLYHV 6LPXODWLRQ RI VFHQDULRV FDQ SURYLGH IXWXUH
PDUNHW RSSRUWXQLWLHV DQG YDULHW\ RI UHVXOWV RQ SURGXFW
FRQFHSW GHYHORSPHQW DQG WHVWLQJ >@ /DVWO\ WR UHGXFH
XQFHUWDLQW\ IRU HQJLQHHUV LQ WKH ))( WRROV VKRXOG UHIOHFW
G\QDPLFFKDQJHVRIFXVWRPHUV¶NQRZOHGJHRQWKHUHVXOWV>@
$VVKRZHGIURPDQXPEHURIH[DPSOHVLQWKHKLVWRU\VXFKDV
IURP HYHU\GD\ REMHFWV WR LQGXVWULDO VFLHQWLILF DQG PHGLFDO
HTXLSPHQW FXVWRPHU GHVLUHV DQG EHKDYLRUV RQ SURGXFWV DUH
UDSLGO\ FKDQJLQJ 7KHUHIRUH WRROV XVHG WR JDLQ FXVWRPHUV¶
NQRZOHGJHLQWKH))(VKRXOGHQDEOHHQJLQHHUVWRDFTXLUHDQG
WHVW DQ\FKDQJHV UHODWHG WRZKDWHYHU WKDW OHDGVFXVWRPHUV WR
SXUFKDVHSURGXFWV>@
,Q DGGLWLRQ WR UHGXFLQJ WKH XQFHUWDLQW\ RI WKH ))(
UHVROYLQJHTXLYRFDOLW\EHWZHHQHQJLQHHUVDQGRWKHUGLYLVLRQV
RUFXVWRPHUVLVFULWLFDOIRUWKHFKDQJHRINQRZOHGJHH[FKDQJH
LQ WKH ))( ,Q RUGHU WR UHVROYH HTXLYRFDOLW\ WRROV IRU
NQRZOHGJH H[FKDQJH EHWZHHQ HQJLQHHUV DQG FXVWRPHUV
VKRXOG LQFOXGH WKUHH UHTXLUHPHQWV LQWHUDFWLYLW\ LQWHUFKDQJH
RI VXEMHFWLYH LQWHUSUHWDWLRQ DQG VXSSRUW WR HVWDEOLVK
RUJDQL]DWLRQDO LQWHUSUHWDWLRQ )LUVW RI DOO VHYHUDO UHVHDUFKHV
KDYH SURYHQ WKDW IUHTXHQW HIIHFWLYH DQG PXWXDO
FRPPXQLFDWLRQ EHWZHHQ WZR GLIIHUHQW JURXSV LV FRQVLGHUHG
WKH EHVW ZD\ WR UHVROYH NQRZOHGJH FRQIOLFW LQ VHYHUDO
UHVHDUFKHV >@ >@ >@ >@ 7KHUHIRUH LQWHUDFWLYH
FRPPXQLFDWLRQ WRROV ZLOO EH VXSSRUWLYH RI EHWWHU
FRPPXQLFDWLRQ EHWZHHQ HQJLQHHUV DQG FXVWRPHUV $OVR WKH
LQ HTXLYRFDOLW\ LVVXH GLIIHUHQW VXEMHFWLYH LQWHUSUHWDWLRQV LQ
HDFK LQGLYLGXDO PDLQO\ FDXVH FRQIOLFWV DQG
PLVFRPPXQLFDWLRQEHWZHHQGLIIHUHQWSDUWLHV>@>@7KHVH
GLIIHUHQW LQWHUSUHWDWLRQV VKRXOG EH PDWFKHG WKURXJK
NQRZOHGJH H[FKDQJH V\VWHP RU WRROV IRU WKH VXFFHVV RI WKH
))()LQDOO\ WRROV IRUNQRZOHGJH H[FKDQJH WRROV VKRXOGEH
KHOSIXO LQ GUDZLQJ RUJDQL]DWLRQDO FRQFOXVLRQ LQ WKH ))(
:LWK YDULRXV LQWHUSUHWDWLRQV IURP YDULHW\ RI LQIRUPDWLRQ
VRXUFHV SURMHFW WHDPV RU ILUPV VKRXOG PDNH FRQFUHWH
GHFLVLRQIRUWKHSURGXFWVXFFHVV
%DVHGRQ VL[ UHTXLUHPHQWV H[SODLQHG DERYH HDFK W\SLFDO
PHWKRGRORJ\GHVFULEHGLQWKHIRUPHUVHFWLRQFDQEHHYDOXDWHG
WRLQYHVWLJDWHZKLFKPHWKRGRORJLHVKDYHEHWWHUFDSDELOLW\IRU
RU ZKDW DUH WKH OLPLWDWLRQV RI HDFK PHWKRGRORJ\ LQ WKH
NQRZOHGJH H[FKDQJH EHWZHHQ HQJLQHHUV DQG FXVWRPHUV DV
VKRZQ LQ 7DEOH  (QJLQHHUV FDQ SURFHVV WKH LQIRUPDWLRQ
JDWKHUHG IURP YDULRXV VRXUFHV DQG PXOWLIXQFWLRQDO DUHDV E\
XVLQJDOOPHWKRGRORJLHV0RVWPHWKRGRORJLHVDUHGHVLJQHGWR
FROOHFW DQG WUDQVODWH WKH LQIRUPDWLRQ WR FUHDWH DQG GLVFRYHU
KLGGHQ QHHGV RU VROXWLRQV LQ GLIIHUHQW ZD\V )RU H[DPSOH
XVLQJ $7& HQJLQHHUV FDQ ILQG RSWLPDO GHVLJQ YDOXHV IRU
GHVLUHG VSHFLILFDWLRQ HVWDEOLVKHG E\ FRQMRLQW DQDO\VLV
FRQGXFWHG ZLWK PDUNHWLQJ SHRSOH >@ $OVR LQ GUDZLQJ
RUJDQL]DWLRQDO LQWHUSUHWDWLRQ DOO PHWKRGRORJLHV FDQ EH
DSSOLFDEOH EHFDXVH WKHVH SURYLGH V\VWHPDWLF DSSURDFKHV WR
13' WHDPV RU ILUPV LQ PDNLQJ D GHFLVLRQ RQ WKH 13'
+RZHYHUPRVWRIQHHGIRFXVHGPHWKRGRORJLHVVXFKDV$7&
4)'75,= LQWHUQDOEUDLQVWRUPLQJDQGHPSDWKLFGHVLJQDUH
GLIILFXOW WR UHIOHFW G\QDPLF FXVWRPHU NQRZOHGJH WR VXSSRUW
LQWHUDFWLYHFRPPXQLFDWLRQDQGWRKHOSH[FKDQJHRIVXEMHFWLYH
LQWHUSUHWDWLRQV ,W LV EHFDXVH FXVWRPHU NQRZOHGJH JHQHUDOO\
FROOHFWHG DQG WUDQVIHUUHG XQLGLUHFWLRQDOO\ IURP WKH FRQWDFW
SRLQWVVXFKDVPDUNHWLQJDQGVDOHVGLYLVLRQVEHWZHHQILUPV
DQG FXVWRPHUV ,Q DGGLWLRQ WKH IUHTXHQWXSGDWH RI FXVWRPHU
NQRZOHGJHQHHGVQRWDIHZDGGLWLRQDOUHVRXUFHVLQXVLQJWKH
QHHG IRFXVHG PHWKRGRORJLHV +RZHYHU LQ WKH FDVH RI

)LJXUH.QRZOHGJH,QWHUFKDQJHEHWZHHQ(QJLQHHUVDQG&XVWRPHUV

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

7$%/($9$,/$%,/,7<2)($&+0(7+2'2/2*<)25(1*,1((5672&$3785(&86720(56
.12:/('*(
.QRZOHGJH
3DWK7\SH
0HWKRGV ,QIRUPDWLRQ
3URFHVVLQJ
6LPXODWLRQRI
6FHQDULRV
5HIOHFWLRQRI'\QDPLF
&XVWRPHU.QRZOHGJH
,QWHUDFWLYH
&RPPXQLFDWLRQ
([FKDQJHRI
6XEMHFWLYH
,QWHUSUHWDWLRQ
'UDZLQJ
RUJDQL]DWLRQDO
,QWHUSUHWDWLRQ
1HHG
6ROXWLRQ
)RFXVHG
6HU
LDO
7\
SH

$QDO\WLFDO7DUJHW
&DVFDGLQJ$7& $YDLODEOH 8QDYDLODEOH 8QDYDLODEOH 8QDYDLODEOH 8QDYDLODEOH $YDLODEOH
1H
HG
)R
FXV
HG
4XDOLW\)XQFWLRQ
'HSOR\PHQW4)' $YDLODEOH 8QDYDLODEOH 8QDYDLODEOH 8QDYDLODEOH 8QDYDLODEOH $YDLODEOH
75,= $YDLODEOH 8QDYDLODEOH 8QDYDLODEOH 8QDYDLODEOH 8QDYDLODEOH $YDLODEOH
,QWHUQDO
%UDLQVWRUPLQJ $YDLODEOH 8QDYDLODEOH 8QDYDLODEOH 8QDYDLODEOH 8QDYDLODEOH $YDLODEOH
3D
UDO
OHO
7\
SH
(PSDWKLF'HVLJQ $YDLODEOH 8QDYDLODEOH 8QDYDLODEOH /LPLWHG $YDLODEOH $YDLODEOH
:HEEDVHGLQWHUDFWLYH $YDLODEOH 8QDYDLODEOH /LPLWHG $YDLODEOH $YDLODEOH $YDLODEOH
6R
OXW
LRQ
)R
FXV
HG
/HDG8VHUV $YDLODEOH 8QDYDLODEOH $YDLODEOH $YDLODEOH $YDLODEOH $YDLODEOH
&RFUHDWLRQ $YDLODEOH 8QDYDLODEOH $YDLODEOH $YDLODEOH $YDLODEOH $YDLODEOH
'LU
HFW
7\
SH ([SUHVVSURFHVVLQJ;3 $YDLODEOH 8QDYDLODEOH $YDLODEOH $YDLODEOH $YDLODEOH $YDLODEOH
6&580 $YDLODEOH 8QDYDLODEOH $YDLODEOH $YDLODEOH $YDLODEOH $YDLODEOH

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HPSDWKLF GHVLJQ HQJLQHHUV FDQ VKDUH WKH UHVXOWV RI WKHLU
REVHUYDWLRQ ZLWK DQG JHW IHHGEDFN IURP WKH FXVWRPHUV ZKR
MRLQHGWKHSURFHVV1HYHUWKHOHVVHPSDWKLFGHVLJQDOVRQHHGV
DGGLWLRQDOUHVRXUFHVVXFKDVWLPHDQGFRVW2QWKHRWKHUKDQG
PRVW RI WKH VROXWLRQ IRFXVHG PHWKRGRORJLHV VXFK DV ZHE
EDVHG LQWHUDFWLYH OHDG XVHUV FRFUHDWLRQ ;3 DQG 6&580
DVN IRU VSRQWDQHRXV SDUWLFLSDWLRQ RI FXVWRPHUV EDVLFDOO\
7KHUHIRUHWKHVHVROXWLRQIRFXVHGPHWKRGRORJLHVDUHDYDLODEOH
WR UHIOHFW G\QDPLF FXVWRPHU NQRZOHGJH LQWHUDFWLYH
FRPPXQLFDWLRQ DQG VXEMHFWLYH LQWHUSUHWDWLRQ H[FKDQJH
/DVWO\DVVKRZQLQ7DEOHWKHUHLVQRDYDLODEOHPHWKRGIRU
VLPXODWLRQ RI YDULRXV VFHQDULRV +RZHYHU VLPXODWLRQ RI
VFHQDULRV LV DQ LPSRUWDQW UHTXLUHPHQW IRU NQRZOHGJH
H[FKDQJH EHWZHHQ HQJLQHHUV DQG FXVWRPHUV LQ DVVXULQJ WKH
VXFFHVVRISURGXFWGHYHORSPHQWDQGLGHQWLI\LQJIXWXUHPDUNHW
RSSRUWXQLWLHVSURGXFWFRQFHSWGHYHORSPHQWDQGWHVWLQJ>@

9, ',6&866,21

)RU WKH VXFFHVV RI SURGXFW GHYHORSPHQW UHFHQW SURGXFW
GHYHORSPHQW SURFHVVHV WHQG WR LQYROYH FXVWRPHUV
DJJUHVVLYHO\ LQ WKH ))( +RZHYHU DFFRUGLQJ WR (QNHO
.D\VFKDQG*DVVPDQQ WKHUH DUH FRQVLGHUDEOH LQKHUHQW ULVNV
RI FXVWRPHU LQWHJUDWLRQRQ WKHSURGXFWGHYHORSPHQW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PHPEHUVRI13'WHDPVRUFXVWRPHUVLQWKH))(7KHUHIRUH
PHWKRGRORJLHV IRU FROODERUDWLRQ EHWZHHQ HQJLQHHUV DQG
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VFHQDULRUHIOHFWLRQRIG\QDPLFFXVWRPHUNQRZOHGJHFKDQJH
LQWHUDFWLYH FRPPXQLFDWLRQ H[FKDQJH RI VXEMHFWLYH
LQWHUSUHWDWLRQ DQG GUDZLQJ RUJDQL]DWLRQDO LQWHUSUHWDWLRQ
)LJXUH  VXPPDUL]HV VFKHPDWLFDOO\ WKDW WKH VL]H RI
NQRZOHGJHVKDULQJDUHDEHWZHHQHQJLQHHUVDQGFXVWRPHUVFDQ
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LQYROYHPHQW DFWLYLWLHV RU FDSWXULQJ FXVWRPHU NQRZOHGJH DUH
HYDOXDWHGVLPXODWLRQRIVFHQDULRLVKDUGO\GHDOWZLWKE\DQ\
PHWKRGRORJLHV ,Q DGGLWLRQ VRPH PHWKRGRORJLHV UHTXLUH
DGGLWLRQDO KHOS RU HGXFDWLRQ IRU HQJLQHHUV DQG KDYH
GLIILFXOWLHV ZLWK EHLQJ GLIIXVHG WKURXJKRXW JHQHUDO ILHOGV
IURPVSHFLILFLQGXVWULHV
7KHUHIRUH FRQVLGHULQJ WRROV WR FRQQHFW HQJLQHHUV ZLWK
FXVWRPHUVIRUWKHVXFFHVVIXO))(SURMHFWWHDPVQHHGWRORRN
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